Universal Ground Strap Assembly 
Cross-Reference to Related Applications 



[0001] This application is a continuation-in-part of pending Application Serial No. 
10/351,829, filed January 27, 2003, which is a continuation-in-part of Application Serial 
No. 09/654,249, filed September 1, 2000, now United States Patent No. 6,559,387, which 
are hereby incorporated herein by reference in their entirety. 

Field of the Invention 

[0002] The present invention relates to electrical grounding devices and, more 
particularly, to a universal clamp used in facilitating ground connections with rods, 
pipes, or other structures of various sized and shaped cross-sections. 

Background of the Invention 

[0003] In many situations, there is a need to provide an electrical connection to 
structures of various sized and shaped cross-sections for grounding purposes. The 
purpose of such a connection may be to ground electrical devices and interconnections 
through a connection to a cold water pipe or other suitable structure, or to ground 
pipes, conduit, and other structures of electrical and /or mechanical systems, in order 
to dissipate an electrical charge to protect such components and /or the individuals who 
may come into contact with these components. Grounding assemblies are commonly 
employed for these purposes. 

[0004] Grounding assemblies come in a variety of configurations and use various 
means for electrically and mechanically attaching to a conductive structure. One type 
of assembly includes a metal strap with a plurality of holes, a metal stud, and 
conventional nuts to secure the strap about the periphery of the structure. More 
specifically, the strap encircles the structure and the stud is inserted through two of the 
holes to secure the strap tightly around the periphery of the conductive structure. The 
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strap is drawn tightly around the periphery of the structure as the nuts are tightened 
on the stud. 

[0005] The assembly typically includes a ground terminal to receive a wire for 
connecting the assembly to a conventional ground mechanism, such as a ground rod, 
or to allow the connection of a wire from an electrical device, interconnection, or system 
which requires grounding. In effecting such grounding, generally a ground wire is 
appropriately connected to a grounded structure (if the pipe or conduit must be 
grounded) or to a device, interconnection, or system (if the pipe or conduit will function 
as the grounded structure). The coupling between the ground wire to the pipe or 
conduit is done in a manner which ensures an effective electrical connection between 
the pipe or conduit and the ground wire. This coupling or connection is generally 
maintained free from corrosion and mechanical failure, both at the connection with the 
ground wire and the connection to the pipe or conduit, in order to ensure that the 
electrical connection therebetween is maintained. 

[0006] Strap-type assemblies may accommodate different diameters of pipes or 
conduits, or cross-sections of differently shaped structures, such as ellipses, ovals, 
rectangles, and boxes. This adaptability of the strap-type assembly to a variety of 
conductive structures eliminates the need for an inventory of grounding assemblies that 
are specifically designed for a specific structure. 

[0007] Strap-type assemblies generally use conventional hexagonal nuts having sharp 
edges to tighten the strap assembly to the conductive structure. The sharp edges of the 
nuts are known to gouge the metal strap as the strap is tightened at the stud. The 
gouging of the strap causes creases and areas of weakness which shorten the overall life 
of the strap and can limit the effectiveness with which it conducts electricity. The 
creases and /or areas of weakness may also cause the strap to break as the strap 
assembly is tightened around the conductive structure. 

[0008] Generally, in order to install a strap-type assembly, the strap is tightened 
about the conductive structure to a predetermined torque to ensure that the strap is 
sufficiently secured to the structure, but without an excessive force being applied to the 
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strap which could cause the strap to fail. The prior art utilization of hexagonal-shaped 
nuts has caused problems in this respect by making it difficult to apply the full torquing 
force to secure the strap onto the conductive structure. Since the curvature of the strap 
when attached to the conductive structure causes the strap to engage the threaded stud 
at an angle, the use of conventional nuts, which have an across-points dimension that 
is greater than the across-flats dimension of the nut, many times creates a false torque 
reading. Such a false reading occurs due to the manner in which the hexagonal nut 
engages the angled strap, whereby the larger across-points dimension causes the edges 
of the nut to engage the strap itself as the hexagonal nut is rotated. The contact between 
the hexagonal nut edge and the strap may gouge the strap, as discussed above, and 
requires an increased force to turn the hexagonal nut on the threaded stud, which can 
erroneously be interpreted as the force being applied by a torque wrench, or other 
torque-measuring device, between the strap and the conductive structure. Thus, such 
prior art devices not only damage the strap through gouging, but may also fail to 
sufficiently secure the strap to the conductive structure. 

[0009] One solution to the problem of gouging, or otherwise providing a non- 
destructive tightening of the strap, is disclosed in United States Patent No. 4,626,051, 
which issued to the same inventor as for the present invention. This patent discloses 
the use of two nuts, each having a curved surface for engaging the strap. The curvature 
of the surfaces better accepts the angle of the strap as it leaves the various structures and 
attaches to the stud and better distributes the force applied to the strap over a larger 
area. While this advancement addresses gouging of the strap by eliminating the sharp 
edges of engagement, at least one of the nuts must be removed from the stud during 
installation, and this leads to the possibility of losing the nut and /or lost time retrieving 
the displaced nut. This situation is compounded by the fact that many installations of 
strap assemblies are made in awkward and sometimes dangerous locations, such as 
those to suspended systems or pipes, requiring the installer to use scaffolding, catwalks, 
and /or ladders to reach the desired structure for attachment. 

[0010] A solution to the issue of the detachment of one of the nuts is addressed in 
United States Patent No. 6,559,387, which also issued to the same inventor as for the 
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present invention. This patent discloses the use of a sliding nut captivated on the strap 
in place of one of the nuts. The sliding nut is captivated on the strap, such that the 
sliding nut remains secured to the strap during installation and need not be removed 
from the strap. However, several shortcomings remain unresolved despite this 
advance. Most notably, the hole for receiving the stud generally has a diameter that is 
larger than the diameter of the stud, such that the stud may fall out of the hole and be 
materially displaced or even lost prior to attachment to a conductive structure. 
Likewise, although the use of a captivated sliding nut is advantageous, the stud is still 
used to carry the second nut and can be unintentionally displaced from the assembly. 
Moreover, the use of a nut complicates the manufacturing of the strap assembly, since 
it is a separate component and must be threaded onto the stud during the 
manufacturing process, and also gives rise to the possibility that the nut could be lost 
if it is accidentally unthreaded from the stud during installation. 

Brief Description of the Drawings 

[0011] FIG. 1 is an exploded perspective view of a universal ground strap assembly 
having features of the present invention; 

[0012] FIG. 2 is a side elevational view of the universal ground strap assembly of FIG. 

l; 

[0013] FIG. 3 is a side elevational view of the stud of the universal ground strap 
assembly of FIG. 1; 

[0014] FIG. 4 is a side elevational view of the strap and sliding nut of the universal 
ground strap assembly of FIG. 1; 

[0015] FIG. 5 is a top plan view of the strap and sliding nut of the universal ground 
strap assembly of FIG. 1; 

[0016] FIG. 6 is an enlarged partial top plan view of the stud aperture of the universal 
ground strap assembly of FIG. 1; 



-4- 



335433 



[0017] FIG. 7 is a perspective view of the sliding nut of the universal ground strap 
assembly of FIG. 1; 

[0018] FIG. 8 is a sectional view of the sliding nut of the universal ground strap 
assembly of FIG.l taken along line 8-8 of FIG. 7; 

[0019] FIG. 9 is a partial sectional view of the strap and sliding nut of the universal 
ground strap assembly of FIG. 1 when the sliding nut is shifted adjacent the free end of 
the strap; 

[0020] FIG. 10 is a side elevational view of the strap of the universal ground strap 
assembly of FIG. 1; and 

[0021] FIG. 11 is a side elevational view of the ground wire stud of the universal 
ground strap assembly of FIG. 1. 

Detailed Description of the Preferred Embopiment(s) 

[0022] Referring to FIG. 2, a universal ground strap assembly 10 is illustrated in an 
assembled configuration with the ground strap assembly 10 secured about an exemplar 
conductive pipe 12. The ground strap assembly 10 may be used as a coupling for 
attaching a ground to a mechanical and /or electrical system comprising conduits, pipes, 
or other structures with various cross-sectional shapes and sizes having conductive 
capacity, or for an electrical device or interconnection requiring grounding. The 
purpose of attaching the ground strap assembly 10 is to aid in dissipating an electrical 
charge from the components of the system, device, or interconnection, primarily for the 
safety and protection of the components thereof that are not intended to carry an 
electrical charge and individuals who come into contact with these components. 

[0023] Referring to FIG. 1, the universal ground strap assembly 10 includes a strap 
14 with end stops 16, a stud 18 captivated on the strap 14 by projections 20 (FIG. 5), a 
terminal ground wire assembly 22 at the stud 18, and a sliding nut 24 captivated on the 
strap 14 by the end stops 16. The stud 18 includes a curved surface 18a on the bottom 
of the head 18b of the stud 18 to allow the stud 18 to tightly encircle a conductive 
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structure without subjecting the strap 14 to localized stresses and tearing without the 
need for a separate component, such as a curved nut, for the same purpose. The end 
stops 16 prevent the sliding nut 24 from sliding off the strap 14 and, thus, eliminate the 
possibility of losing the nut 24 during installation of the strap assembly 10. Likewise, 
the projections 20 prevent the stud 18 from sliding out of the stud hole 26 prior to 
installation and, thus, eliminate the possibility of losing or materially displacing the 
stud 18 from the strap 14 during installation of the strap assembly 10 or prior to 
installation of the strap assembly 10. 

[0024] Referring to FIGS. 1 and 2, the strap 14 is elongated and relatively flexible to 
cover a range of different cross-sectional shapes and sizes. For example, these shapes 
may include circular, oval, rectangular, or square cross-sections. The length of the strap 
14 may be selected according to the particular range of shapes and sizes to be 
accommodated. For example, with a reference to a circular cross-section, a strap of a 
length of about six inches may be used with a conductive structure with a diameter in 
the range of approximately 3/8 inch to approximately 2 inches, a strap having a length 
of about twelve inches may be used with a conductive structure having a diameter in 
the range of approximately 3/8 inch to approximately 3 and 3/8 inches, and a strap 
length of fourteen inches may be used with a conductive structure with a diameter in 
the range of approximately 3/8 inch to approximately 4 inches. For conductive 
structures having a diameter larger than 4 inches, a longer strap may be used or a 
plurality of straps may be joined together to form one ground strap assembly. 

[0025] The width of the strap 14 may be any width that provides the strap 14 with 
strength that is sufficient to prevent or resist breakage of the strap 14 during 
installation. More specifically, the overall width of the strap 14 is selected according to 
the size of the holes 28 of the strap 14 for receiving the stud 18, such that the strength 
of the strap 14 at the holes 28 is sufficient to withstand the installation and tightening 
process with the appropriate torque without breakage. Preferably, the strap 14 has a 
width of approximately 0.60 inches when the holes 28 have a diameter of approximately 
0.266 inches. 
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[0026] The strap 14 may be made of any conductive material and may have any 
suitable thickness that is sufficiently malleable to conform to the various shapes and 
sizes, yet still has enough strength to resist breakage or stretching. For example, 0.032 
inch dead soft fully annealed cooper or 0.025 inch pre-galvanized steel are suitable strap 
materials of sufficient thickness to effectively conform to various conductive structures. 
The corner edges of the strap 14 may be either rounded or square, but are preferably 
rounded in order to reduce the potential for catching on other objects during 
installation or for causing injury to the installer if the installer comes into contact with 
the corner. 

[00271 With reference to FIGS. 5 and 6, the strap 14 defines the stud hole 26 for 
receiving the stud 18 and includes the projections 20 which extend into the stud hole 26 
and capture the stud 18 therein. The stud hole 18 has a diameter which is selected 
according to the diameter of the stud 18. For example, the stud hole may have a 
diameter of about 0.266 inches if a stud having an outer diameter of approximately 
0.250 inches is used. 

[0028] The projections 20 extend from the edges of the stud hole 26 a distance which 
is sufficient to secure the stud 18 therein. The projections 20 are sized such that the 
projections 20 radially interfere with a shank 18c of the stud 18, such that the stud 18 
cannot fall out of the stud hole 26 prior to installation of the strap assembly 10. While 
the projections 20 preferably radially interfere with a threaded shank portion 18d of the 
stud 18, the projections 20 may alternatively interfere with a non-threaded shank 
portion 18e of the stud 18. 

[0029] Any number of projections 20 sufficient to capture the stud 18 may be used, 
but preferably two opposing projections 20 are utilized. For example, the projections 
20 may be in the form of two opposing rectangular projections having a width of 
approximately 0.100 inches and which extend beyond the edge of the stud hole 26 by 
approximately 0.005 inches at the edges of the projections 20 and by about 0.015 inches 
at the center of the projections 20. The projections 20 may be formed in any way known 
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in the art, but are preferably formed by shear cutting the projections 20 from the strap 
14. 

[0030] The stud 18 may be inserted into the stud hole 26 and captured by the 
projections 20 in any way known in the art. For example, the projections 20 may be 
formed in a horizontal orientation (i.e. aligned with the surface of the strap 14) and the 
stud 18 may be threaded into the stud hole 26 such that the projections 20 thread into 
the threaded shank 18d of the stud 18 a distance sufficient to capture the stud 18. Thus, 
the stud 18 is captured within the stud hole 26 by the projections 20, but may be 
released from the stud hole 26 by unthreading the stud 18 from the projections 20 
should the need arise. Alternatively, the projections 20 may be formed to have an 
inclined or declined orientation out of the plane of the remainder of the strap 14 about 
the stud hole 26, such that the stud 18 may be inserted into the stud hole 26 in clearance 
from the projections 20, and then the projections 20 may be bent or stamped downward 
or upward, respectively, to capture the stud 18. 

[0031] While it is preferable to capture the stud 18 with the projections 20 in such a 
way that the stud 18 may be unthreaded from the stud hole 26 should it be necessary 
to do so, the stud 18 may also be captured in such a way that it cannot be unthreaded 
from the stud hole 26. However, in either event, the projections 20 should not interfere 
with the ability of the stud 18 to thread into the sliding nut 24, thereby tightening the 
strap assembly 10 around the conductive structure. Thus, the projections 20 preferably 
radially interfere with the shank 18c of the stud 18 in such a way that the stud 18 cannot 
fall out of the stud hole 26 prior to the installation of the strap assembly 10, but that 
allow the stud 18 to be rotated and threaded into the sliding nut 24 to tighten the strap 
14 around the conductive structure. 

[0032] As illustrated in FIGS. 1 and 5, to accommodate different shapes and sizes the 
strap 14 includes a plurality of spaced holes 28 along a longitudinal axis of the strap 14. 
The diameter of the holes 28 may vary according to the diameter of the shank portion 
18c of the stud 18, such that the holes 28 may receive the shank portion 18c of the stud 
18. Preferably, the holes 28 are sized such that the stud 18 may be freely received 
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therein. That is, holes 28 are sized such that the outer diameter of the stud 18 may be 
in slight clearance with the edge of the holes 28 when the stud 18 is received therein. 
For example, the diameter of the holes 28 may be about 0.266 inches to accommodate 
a shank 18c with a diameter of about 0.25 inches. Alternatively, the diameter of the 
holes may be sized such that the outer edges of the holes threadably engage the stud 
when the stud is received by the holes, such that the stud may be threaded into the 
holes. 

[0033] The holes 28 of the strap 14 are preferably spaced at equal distances from each 
other along the longitudinal axis of the strap 14. More preferably, the holes 28 are 
equally spaced along the longitudinal axis of the strap 14 and are separated by 0.40 
inches on center. Optionally, the spacing of the holes 28 may be related to the length 
of the stud 18. That is, the distance between each adjacent hole may be such that it is 
not greater than the length of the shank portion 18c of the stud 18. This relationship 
between the stud 18 and the spacing of the holes 28 of the strap 14 enables the strap 
assembly 10 to accommodate intermediate cross-sections between the hole spacings. 
However, the holes need not be equally spaced and any desired spacing may be used. 

[0034] However, alternative spacing schemes may be used to space the holes 28a, 28b 
adjacent an end 14a of the strap 14 opposite the stud hole 26. For example, the spacing 
between the end holes 28a, 28b may be larger. That is, the distance between the first 
hole 28a and the second hole 28b and the distance between the other holes 28 in general 
may be larger. This enables the strap 14 to be designed to fit a particular cross-section 
size at the upper end of the range for the particular strap. For example the spacing 
between the first hole 28a and the second hole 28b may be about 0.546 inches on center, 
while the distance between the other holes 28 may be about 0.40 inches on centers. 

[0035] The number of holes 28 in the strap 14 may be selected according to the length 
of the strap 14. As the length of the strap increases, the number of holes included 
therein also increases. For example, a strap having a length of approximately 6 inches 
may include eleven holes, a strap with a length of approximately 9 inches may include 
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twenty-one holes, and a strap having a length of approximately 12 inches may include 
twenty-seven holes. 

[0036] In addition, for mid-range sizes, the segment of the strap 14 adjacent the stud 
18 and the stud hole 26 is usually wrapped around the conductive structure, and thus, 
this segment of the strap 14 need not include holes. Preferably, in the place of holes, the 
segment of the strap 14 adjacent the stud 18 and stud hole 26 includes an abrasive 
surface for engaging the conductive structure. In particular, the abrasive surface is 
provided in order to allow the strap 14 to form an electrical connection between the 
strap 14 and the conductive structure when the conductive structure is covered by paint 
and /or corrosion. However, this segment may alternatively contain no additional 
structure and may form only a segment of the strap without holes. 

[0037] The abrasive surface may take on any suitable structure that makes it 
sufficiently abrasive to penetrate an outer layer, such as paint or corrosion. For 
example, the abrasive surface is preferably in the form of a plurality of pierced 
projections 30 formed by punching small holes through the strap 14, leaving the torn 
and jagged projections 30 extending from the surface of the strap 14. The projections 
30 are preferably formed by punching through the strap 14 with a pointed object having 
a small diameter. The pointed object may have a variety of shapes, but preferably has 
an X-shape or pyramid shape, as these shapes produce the desired torn and jagged 
projections 30. For example, the pointed object may be a sharp X-shaped or pyramid- 
shaped point having a diameter or width of approximately 0.0625 inches. However, 
any method known in the art may be used to create the pierced projections, so long as 
the method leaves torn and jagged surfaces to engage the conductive structure. 

[0038] The plurality of projections 30 may include any number of projections 
disposed in any pattern which is sufficient to abrade through a layer of paint and /or 
corrosion on the conductive structure as the strap 14 is tightened thereon. For example, 
the plurality of projections 30 may include three projections 30 aligned along the 
longitudinal axis of the strap 14 and separated by approximately 0.1875 inches on 
center. However, a variety of different forms for the plurality of projections may be 
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used, for example, having different numbers of projections, different sizes, different 
configurations of the projections, and different spacings of the projections. 

[0039] As seen in FIGS. 1-3, the stud 18 preferably includes the head 18b and the 
shank portion 18c, which includes the threaded shank portion 18d. Preferably, the head 
18b has a hexagonal shape in order to ease the installation of the ground strap assembly 
10, but the head 18b alternatively may have any shape for a stud head known in the art. 
Optionally, the head 18b may include structure to allow the use of tools, such as 
screwdrivers, wrenches, and other tools, with the head 18b. 

[0040] The threaded shank portion 18c may include any type of threads desired, but 
preferably includes 1/4-20 2A threading. The threaded shank portion 18d may have 
any length which is sufficient to allow the strap assembly 10 to be used with a variety 
of differently sized and shaped conductive structures, but preferably the threaded 
shank portion 18d has a length of approximately 1.0 inches. Optionally, the stud 18 
may also include the short non- threaded shank portion 18e adjacent the head 18b. The 
non-threaded shank portion 18e preferably may have a diameter of approximately 0.21 
inches and an axial length of approximately 0.060 inches. The threaded shank portion 
18d extends below the head 18b, as well as the non-threaded shank portion 18e if 
included, and axially along the longitudinal axis of the stud 18. The stud 18 be made 
of any conductive material, but is preferably made of brass copper alloy, steel with 
nickel plating, or brass, or, more preferably, is made of free machine brass copper alloy 
number 360. 

[0041] The head 18b of the stud 18 includes the curved surface 18a that permits the 
strap 14 to tightly encircle the conductive structure without subjecting the strap 14 to 
localized stresses or tearing. That is, the curved surface 18a of the head 18b of the stud 
18 allows the stud 18 to smoothly be threaded into the sliding nut 24 to tighten the strap 
14 around the conductive structure, without gouging the strap 14 or producing false 
torque readings. The curved surface 18a is a smooth surface having a radius of 
curvature sufficient to better accept the angle of the strap 14 as it leaves the conductive 
structure and to better distribute the force applied to the strap 14 over a larger area. 
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That is, the radius of curvature of the curved surface 18a must be sufficient such that the 
sharp points of the head 18b do not contact or adversely effect the strap 14 as the strap 
assembly 10 is tightened onto the conductive structure. For example, the curved surface 
18a may have a radius of curvature of approximately 0.10 inches. 

[0042] The curved surface 18a of the stud 18 may be formed in any way known in the 
art. For example, the stud 18 may be formed with a head 18b including the curved 
surface 18a, or the curved surface 18a may be formed by taking a standard stud and 
removing material from the head 18b using grinding or other similar machining 
procedures or techniques to form the desired curved surface 18a. 

[0043] The head 18b of the stud 18 preferably includes the terminal ground wire 
assembly 22. The top of the head 18b defines a hole 32 coaxial with the longitudinal axis 
of the stud 18. The hole 32 includes internal threads 32a to accommodate external 
threads 34a of a ground wire stud 34, as part of the terminal ground wire assembly 22. 
The hole 32 may be of any size sufficient to accept a suitable ground wire stud 34, yet 
is sufficiently small such that the strength of the head 18b of the stud 18 is not 
unnecessarily compromised. For example, the hole 32 may be a 1/4-20 tap hole with 
full internal threads having a depth of approximately 0.260 inches when a stud head 18b 
having an across-points dimension of about 0.502 inches, an across-flats dimension of 
about 0.435 inches, and a head depth of about 0.411 inches is used. 

[0044] The terminal ground wire assembly 22 includes the ground wire stud 34 with 
the external threads 34a configured to mate with the internal threads 32a lining the 
internally threaded hole 32. The ground wire stud 34 may include a head 34b and a 
threaded shank 34c. Preferably, the head 34b has a hexagonal shape in order to ease the 
rotation of the ground wire stud 34, but the head 34b may alternatively have any shape 
for a head known in the art. The head 34b may also include any structure that facilitates 
use with tools to rotate the ground wire stud 34. For example, the head 34b of the 
ground wire stud 34 may include a slot for accepting the end of a flat screwdriver or an 
X-shaped cutout for receiving the end of a Philips-type screwdriver. The ground wire 
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stud 34 may be made of any conductive material, but is preferably made from nickel 
plated steel or plain brass. 

[0045] The threaded shank 34c includes threads 34a which correspond to the interior 
threads 32a of the threaded hole 32 of the stud 18. For example, the ground wire stud 
34 may include 1/4-20 2A threading when the hole 32 includes a 1/4-20 tap. The 
threaded shank 34c of the ground wire stud 34 may have any length sufficient to secure 
a ground wire 38 to the ground terminal wire assembly 22, but preferably has a length 
of approximately 0.343 inches. 

[0046] Preferably, the ground wire stud 34 may include a frusto-conical end portion 
34d, wherein the end of the ground wire stud 34, including the last several threads of 
the ground wire stud 34, have a reducing diameter relative to the remainder of the 
threaded shank 34c of the ground wire stud 34. For example, where 1/4-20 2A 
threading is used on the threaded shank 34c of the ground wire stud 34, the end portion 
34d may have a minimum outer diameter of 0.170 inches. The end portion 34d may 
have any rate of diameter reduction, but preferably has a reduction rate that can be 
measured as the angle relative to a longitudinal axis 34e of the ground wire stud 34 to 
be an angle in the range of approximately 20-22.5 degrees. The frusto-conical end 
portion 34d aids in the insertion of the ground wire stud 34 into the hole 32 of the stud 
18. 

[0047] The head 18b of the stud 18 also defines a bore 36 extending transversely to 
the longitudinal axis of the stud 18 and passing completely through the stud head 18b. 
The bore 36 is shaped to accept a stranded or solid ground wire 38 of various gauges, 
such as those in at least a range of 6 to 14 AWG. The bore 36 may be round or elongated 
to accommodate larger diameter wires. For example, the bore 36 may be a round hole 
having a diameter of approximately 0.190 inches. 

[0048] The internally threaded hole 32 is generally perpendicular to the bore 36. That 
is, the threaded hole 32 forms a "T" with the bore 36. Preferably, the bore 36 is located 
such that it intersects the bottom of the hole 32 of the stud 18. For example, if the hole 
32 of the stud 18 has a depth of 0.260 inches, the center axis of the bore 36 may be 
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located 0.215 inches from the top surface of the head 18b of the stud 18. Thus, when the 
ground wire 38 is inserted into the bore 36, the ground wire stud 34 may be threaded 
into the threaded hole 32 until it engages the ground wire 38 and clamps the ground 
wire 38 against the bottom of the bore 36. 

[0049] The combination of the ground wire stud 34, the head 18b of the stud 18, the 
internally threaded hole 32, and the bore 36 result in the use of compressive forces to 
secure the ground wire 38 to the stud 18. By tending to eliminate stresses that result 
from other connection methods, such as those applied when the ground wire 38 is 
wrapped around a ground post, the conductive capacity of the ground wire 38 is less 
likely to be reduced because of the reduced chance for the wire to be frayed or split by 
the shearing stress such a connection may cause. However, while the above described 
ground wire connection method to connect the ground wire to the ground strap 
assembly is preferred, other methods of connecting the ground wire to the ground strap 
assembly are contemplated here. 

[0050] As shown in FIGS. 7-9, the sliding nut 24 has a multiple curved shape with a 
first curved portion 24a, a second curved portion 24b, and a third generally straight 
portion 24c. The sliding nut 24 may have any thickness sufficient to provide the sliding 
nut 24 with strength sufficient for the sliding nut 24 to resist deformation, but preferably 
the sliding nut 24 has a thickness of approximately 0.075 inches. The sliding nut 24 may 
be made of any conductive material, but is preferably constructed of nickel plated steel. 

[0051] The first curved portion 24a defines a threaded bore 40 that receives and 
cooperates with the threaded shank portion 18d of the stud 18. The threaded bore 40 
includes internal threads 40a, such that the threaded shank 18d of the stud 18 may be 
received and threaded therein. The straight portion 24c of the sliding nut 24 defines a 
slot 42 through which the strap 14 may extend to allow the sliding nut 24 to slide along 
the strap 14. The second curved portion 24b of the sliding nut 24 positions the slot 42 
such that the strap 14 is above the bore 40 of the first curved portion 24a. This 
positioning enables a straight alignment with the holes 28 of the strap 14. 
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[0052] More specifically, the radius of curvature of the first curved portion 24a of the 
sliding nut 24 must be such that the first curved portion 24a may contact a portion of 
the strap 14 coming off the conductive structure in a manner to ensure a smooth 
transition, so as to minimize or even eliminate any localized stress points on the strap 
14, such as sharp bends, which may create points of weakness. For example, the radius 
of curvature of the first curved portion 24a may be about 0.250 inches. 

[0053] The first curved portion 24a of the sliding nut 24 defines the bore 40 for 
receiving the stud 18. The bore 40 is centered about a peak 24d of the first curved 
portion 24a. The bore 40 includes internal threads 40a that extend between the convex 
side and the concave side and are sized to mate with the threaded shank portion 18d 
of the stud 18. For example, the bore 40 may include a 1/4-20 tap when a stud 18 
having 1/4-20 2A threading is used. The bore 40 includes a number of threads 40a 
sufficient to secure the stud 18 within the bore 40. 

[0054] The height and width of the slot 42 of the sliding nut 24 should be greater than 
the thickness of the strap 14, yet less than the depth of the stops 16, and the width of the 
strap 14, respectively, to allow the sliding nut 24 to slide freely along the strap 14 while 
prohibiting the passage of the sliding nut 24 over the stops 16. For example, if the strap 
14 is made of 0.032 annealed copper and has a width of about 0.60 inches with stops 16 
having a depth of about 0.10 inches, the slot 42 may have a height of approximately 
0.080 inches and a width of approximately 0.630 inches. Additionally, the extension of 
the strap 14 through the slot 42 of the sliding nut 24 also aids in the installation of the 
ground strap assembly 10, since the presence of the strap 14 within the slot 42 
substantially prevents the sliding nut 24 from rotating relative to the strap 14 as the stud 
18 is threaded into the threaded bore 40. 

[0055] With reference to FIGS. 4-5 and 10, the strap 14 includes end stops 16 to 
captivate the sliding nut 24 to prevent inadvertent loss during installation of the strap 
assembly 10. Although the strap 14 is illustrated with stops 16 at both ends, having 
only the stop at the free end 14a of the strap 14 (the end opposite the stud hole 26 and 
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stud 18) would be sufficient because the stud 18 may effectively act as a stop on the stud 
hole end 14b of the strap 14. 

[0056] As illustrated best in FIG. 10, the stops 16 may take the shape of a raised 
partial dimple. More specifically, each of the stops 16 has a center portion 16a 
symmetrically curved about the longitudinal centerline of the strap 14 with a major 
radius of curvature and a pair of smoother curved segments 16b extending from the 
center portion 16a to the strap 14 with a second radius of curvature. For example, the 
major curvature of the center portion 16a may have a radius of about 0.10 inches and 
a depth of about 0.10 inches. The curved segments 16b may have a radius of curvature 
of about 0.031 inches. However, the illustrated stops 16 are only one example of a stop 
shape contemplated. For example, the stops may include a plurality of dimples, folded 
portions of the strap, or any other acceptable form for a stop. Although the stops 16 
illustrated herein are formed integral to the strap 14, such as by conventional stamping 
or metal bending techniques, the stops may also be formed using separate components. 
For example, small protrusions, rivets, screws, tabs, studs, welds, or any other 
obstruction at the end of the strap to prevent the release of the sliding nut may be used. 

[0057] To install the ground strap assembly 10, the strap 14 is wrapped around a 
conductive structure, such as the illustrated pipe 12. The ground strap assembly 10 is 
manually bent or tightened around the structure until one of the holes 28 of the strap 
14 lines up with the shank 18c of the stud 18. The sliding nut 24 may then be slid into 
position under the aligned hole, such that the bore 40 of the sliding nut 24 is in 
registration with the hole in the strap 14 and the shank 18c of the stud 18. The stud 18 
is then inserted through the hole of the strap 14 and turned into the threaded bore 40 
of the sliding nut 24 to draw the strap 14 tightly around the pipe 12. A conventional 
tool, such as a wrench, pliers, vice grips, or torque wrench may be used with the head 
18b of the stud 18 as appropriate to obtain the desired degree of tightness for the strap 
14 about the pipe 12. 

[0058] The ground wire stud 34 is turned or loosened to open the bore 36 of the stud 
18 for a ground wire 38. A ground wire 38, which may be in the form of a bare wire or 
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a wire with insulation removed from the end, is then inserted into the bore 36 of the 
head 18b of the stud 18 to form an electrical connection between the ground wire 38 and 
the terminal ground wire assembly 22. After the ground wire 38 is inserted into the 
bore 36, the ground wire stud 34 is tightened by rotation to secure the ground wire 38 
within the bore 36 by compressive force. The ground wire 38 may then be attached to 
an acceptable ground mechanism (if the conductive structure requires grounding), or 
may be attached to an electrical device, system, or interconnection in need of grounding 
if the ground strap assembly 10 is attached to a grounding structure. Thus, the ground 
strap assembly 10 forms an electrical connection between the ground wire 38 and the 
conductive structure, such as the illustrated pipe 12. 

[0059] While the invention has been described in the specification and illustrated in 
the drawings with reference to preferred embodiments, it will be understood by those 
skilled in the art that various changes may be made and equivalents may be substituted 
for elements thereof without departing from the scope of the present invention as 
defined in the appended claims. In addition, many modifications may be made to adapt 
a particular situation or material to the teachings of the invention, as defined in the 
appended claims, without departing from the essential scope thereof. Therefore, it is 
intended that the present invention not be limited to the particular embodiments 
illustrated by the drawings and described in the specification as the best modes 
presently contemplated for carrying out the present invention, but that the present 
invention will include any embodiments falling within the description of the appended 
claims. 
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